In this paper, a hierarchical model combining wireless sensor network (WSN) and information fusion technology is proposed to adapt to different fire environments. The algorithm analyzes the applicability of the WSN and the nonstructural characteristics of the process of fire. The experimental results show that the system has a higher fire recognition rate and a lower false alarm rate than the algorithm of the other schemes.
Introduction
With the rapid development of the theory on WSN and data fusion, more and more researchers have applied them to the field of firefighting. Haiqun Wang uses the multi-sensor data fusion technology in the fire detectors [1] . Luo Hong deems that the data fusion is the key strategy of solving the resource-scarcity on WSN [2] . In this paper, we propose an intelligent fire detection algorithm based on data fusion to realize the requirements of WSN on energy, real-time and reliability. 
Homogenization and Normalization on data level
Assume that there are N type of sensors integrated in the WSN, X(t)=( , ,… , ) represents the input signal values of the N sensors at time t. The homogenization function is as follows:
where, ∑ , ∑ , K is used to calculate the sample data's number of and .
The transforming formula is as follows: 
Neural Network Fusion on feature level
The input signal provides the information of smoke, CO and temperature. The output of the network includes the probability of open fire, smoldering fire and no fire. So the number of the nodes in the network's input layer and output layer is both 3. There is no clear rules on choosing how many hidden nodes is appropriate. So we take the commonly used empirical formula which is as follows [3] :
where, and is the number of nodes in input layer and output layer, a is a constant between 1 and 10. So the number of nodes in the hidden layer (n) is 8. The common transfer function of the neural network includes S (sigmoid) type function and pure linear (pureline) function. In this paper, we use sigmoid type function. So the neural network's model used in this paper is as shown in Figure 1 : . The connection weight between the hidden layer and the output layer is . The threshold of neurons of the hidden layer and the output layer is and .
Simulation results and performance analysis
This paper selects seven sets of sample from the authoritative fire data which includes the chinese standard open fire SH4, the chinese standard smoldering fire SH1 and the typical interference signal in the kitchen environment (Duisdurg City, Germany, the hospital kitchen) [4] . The simulation of the neural network on feature-fusioned layer is carried out by matlab2012b [5, 6] . It can be seen from the above tables that the system can effectively identify the fire and achieve improving the recognition rate of the fire detection and the robustness of WSN. Besides, the accuracy of the algorithm has been a certain degree of verification. So the system can achieve the early detection of fire.
Summary
In this paper, we present a fire detection algorithm based on fusing multisensor information by combining the principle of the distributed WSN and the characteristics of the automatic data fusion. It divides the system into multiple levels including data level and feature level, which realizes the modularization of the fire detection algorithm and the hierarchization of information fusion. The simulation results verify the correctness and feasibility of fire warning and prove that the system can solve the non-structural problem of fire detection.
